Mandibular prognathism (McKusick No *176700) is one of the best known examples of a facial genetic trait in humans. According to the classification of Angle,' this phenotype corresponds to class III skeletal malocclusion, the frequency of which in children was found to be in the range of 0 5%2 to 2 7%,3 and in mixed and permanent dentition in the range of 2 to 4% with a slight preponderance of affected males.45 A wide range of environmental factors has been suggested as contributing to the development of mandibular prognathism,6 but the observation of familial aggregation lends support to the hypothesis that heredity plays a substantial role in the aetiology. Numerous studies have shown a significantly higher incidence of this phenotype in the relatives of affected probands.-'0 In the offspring of affected parents, extensive studies of Japanese families showed a frequency of 18% if the mother was affected, 31 % if the father was affected, and 40% if both parents were affected.7"1 In sibs of affected probands, Litton et The LIPED computer program24 was chosen since it is a fairly fast and reliable way to handle large and complex pedigrees with multiple consanguinity loops. However, the large pedigree had to be broken down into four parts which did not overlap except for the key ancestors, otherwise computation times (mainframe IBM 3090/180E, VS-Fortran 2.4.0) exceed all bounds. Thus, we obtained a maximum likelihood estimate (MLE) of the penetrance parameter, p ( fig 5) .
According to standard likelihood theory, the variance of the MLE equals the negative inverse of the second derivative of the likelihood function at its maximum. A second order polynomial approximation around the maximum25 yields p = 0 955 (SE 0-038). Approximation by higher order polynomials (3, 4, 5) did not substantially alter the MLE or its standard error. Changing the allele frequency up to 0 001 also did not lead to substantially altered results.
Discussion
Segregation of the mandibular prognathism phenotype in this large pedigree (fig 1) strongly argues in favour of a single dominant gene. The slight preponderance of affected children among the offspring of affected parents (fig 3) could be explained by some of the parents being homozygous for the presumed dominant gene. Looking for a possible effect of this suspected homozygous state, we found no hint of lethality or a more severe clinical expression of the phenotype among the offspring of two affected parents. In concordance with this finding is the observation that most of the very severely affected members, including Charles V, did not have parents who were both affected.
Generally, ascertainment is a major problem in estimating the penetrance parameter(s) by 
